Yixing dialect, Wu dialect, phonetics, phonology, tone sandhi As a sub-dialect of Wu dialect, Yixing dialect shares a lot of similarities with other Wu dialects, but also has its own unique sound system and other phonological rules. This paper aims at giving the complete sound system of Yixing dialect and unfolding the phonological rules being responsible for the tone sandhi in Yixing dialect. The paper will be mainly divided into three parts: in the first part, we will focus on analyzing the phonetic features of consonants and vowels in Yixing dialect with the use of Praat， and the diagram of initials and the relative position diagram of monophthongs in Yixing dialect and Mandarin will be derived. In the second part, we will firstly look at the tone patterns in Yixing dialect and then the tone sandhi facts in it. With the help of Praat, we can see clearly how the tones are changed when a word is combined with the other. In the third part, we will focus on the distribution of labiodental fricatives [f] and [v] and also the phonological rules accounting for the distribution will be given.
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initials." (Zhao Yuanren 1956: 1) This feature actually is proved quite useful and significant in studying Wu dialect. So, let's talk about the plosives, fricatives and affricates respectively in the first place.
Plosives
In the three phrases yibang(一帮)，yipen(一喷) and yipai(一排)， there are three different initials when they are pronounced in Yixing dialect, in spite of pen( 喷 ) and pai( 排 )have the same pinyin form. The speech pressure waveforms by Praat can show the differences more clearly.
Figure1 [ p] 一帮(a gang of)
The VOT in Figure1 is the time between the two doted lines, which is about 10 milliseconds.
Figur2[p h ] 一喷 (be puffed out)
The VOT in Figure2 is the time between the two dotted lines, which is about 30 milliseconds.
Figure3[b] 一排(a row of)
The VOT in Figure3 is zero. According to Michael Ashby and John Maidment (2005: 94) , the degree of aspiration of a plosive can be told by VOT. The longer the VOT is, the stronger aspirated the plosive is. A fully voiced plosive has no VOT, a voiceless unaspirated plosive has a short VOT, and an aspirated voiceless plosive has a long VOT.
So now the three spectrograms above prove to us that in Yixing dialect, the three initials are distinctive in aspiration, although they have the same place of articulation, for example [ Using Praat to detect the number of F1 and F2 of each monophthongs in the two dialects is a similar and repetitive process, therefore, for the sake of space, I will firstly take the measurement process of a as an example, while for the other monophthongs, only the results of measurement will be given.
In the first place, we recorded the word 爸(father) in Mandarin with Praat. The speech pressure waveform and spectrogram is as follows: The average F1 is 970.4, and the average F2 is 1810.1.
Ashby and Maidment (2005) claims that that "high vowels have a low F1 and low vowels have a high F1,front vowels have a high F2 and back vowels have a low F2". And "the pattern of formant frequencies and their relationship to one another that is important rather than the absolute values". Therefore, according to the average values of F1 and F2 of /a/ in Yixing dialect and Mandarin, we can conclude that compared with /a/ in Mandarin, /a/ in Yixing dialect is higher and is articulated in a more front position of the tongue. On the basis of the values we have got by Praat, we can conclude the relative positions of the monophthongs in Yixing dialect and Mandarin: (1) a in Yixing dialect is actually [a], higher and more forward than the Mandarin [A]; (2) o in Yixing dialect [o] is articulated quite similarly as the one in Mandarin, but is a little bit lower; (3) e in Yixing dialect is more close to [e], higher and more forward than [] in Mandarin; (4) i in Yixing dialect [] is lower and less forward than [i] in Mandarin; (5) u in Yixing dialect [] is lower but more forward than [] in Mandarin; (6) ü in Yixing dialect [] is lower and less forward than [y] in Mandarin.
According to the conclusions we have got so far, we can make the diagram of relative positions of vowels in Yixing dialect and Mandarin. (See Figure 10 ):
Figure10
However, apart from the 6 comparatively similar basic vowels of Yixing dialect and Mandarin, there exist three more monophthongs in Yixing dialect----- [ These group of diphthongs and triphthongs are realized by shifting from the vowels to [n] and [], with the oral air passage is generally closed and the nasal cavity opens. As for the sonority, we need to notice that the most sonorant element of this kind of diphthongs and triphthongs is the second element, rather than the first element. Let's see Figure 11and 12:
Glottal Final in Yixing Dialect

Figure11 走 214 (walk)Figure12 买 214 (buy)
We can see from the above figures that the tone patterns are nearly the same. While when the two characters are articulated in Yixing dialect, we can see there are some differences: See Figure 13 and 14.
Figure13 走 52 (walk)Figure14 买 34 (buy)
That is to say, the Falling-rising Tone 35 in Mandarin has two tonemes in Yixing dialect---tone 52 and 34. By using the same method, it's not difficult for us to find out that not only the Falling-rising Tone in Mandarin has two tonemes in Yixing dialect, but also the Rising Tone and Falling Tone do. The two tonemes of Rising Tone in Yixing dialect are tone 224 and 5, and the ones of the Falling Tone are tone 412 and 3.
After finding out all the tonemes in Yixing dialect, we should categorize them in a certain way. In dividing the four tones in Yixing dialect, I would like to refer to the division by Zhao Yuanren(1956). So there are four types of tones in Yixing dialect and each type of tone contains two varieties: pyngsheng(55 and 224), shaangsheng(52 and 34), chiusheng(412 and 21), and ruhsheng (5 and 3). He also claimed that there are two series of tones----Yin Diao(the lower series) and Yang Diao(the lower series)and therefore, tone 55 can also be named as the "yin pyng" such as 安 55 (safety), 224 the "yang pyng" such as 穷 224 (poverty), 52 the "yin shaang" such as 走 52 (to walk), 34the "yang shaang" such as 马 34 (horse), 412 the "yin chiu" such as 变 412 (to change), 21 the "yang chiu" such as 恨 21 (to hate), 5 the "yin ruh" such as 竹 5 (bamboo)and 3 the "yang ruh" such as 入 3 (to enter). Ruhsheng, including Tone 3 and 5, is shorter than the other 3 type of tones in Yixing dialect. Moreover, there is a light tone, which is both light and short. For example, 佬 in the phrase 小佬 0 ( kids).
Tone Sandhi in Yixing Dialect
So far, we have introduced the 8 tones in Yixing dialect. Just like many other wu dialects, tone sandhi is of great significance in studying the tone patterns in Yixing dialect. As a matter of fact, tone sandhi study is never an easy and fast matter; because many dialect linguists have studied tone sandhi in dialects even since 1940s and longtime discussions about this have been held. However, because of the complication of itself and many other objective reasons, a complete answer is not yet derived. In this part, I will adopt the method used by Ye Xiangling (1979:33-40), when he was studying Suzhou dialect (also a sub-dialect of Wu dialect). We do not expect to give a complete description of the tone sandhi in Yixing dialect, but I hope some phonological rules in tone sandhi can be concluded through the following study. And we will mainly focus on the tone sandhi of two-word phrases in Yixing dialect.
To begin with, we want to make my method clear: we have learnt that there are 8 tones in Yixing dialect, so we categorize some frequently used two-word phrases according to the tones of their first word. Then we get 8 groups of two-word phrases; again categorize the phrases in each group according to the tone of their second word. I will still use Praat here to help me make sure the tone change in the following phrases. To know the speaker's information, please refer to the information in Chapter1.
To begin with, let's see an example of showing how the following process will be operated.
Tone pattern of 刚 in Yixing dialect: Tone pattern of 才 inYixing dialect:
Figure15 Figure16
While when the two words are put together forming a phrase, the tone pattern is a little different from what they are alone:
Figure17
Generally, the three figures show a change of 刚 55 ,才 214 →刚 55 才 44 .
By following the above process, we can have a look at tone patterns of all the possible two-word phrases. 
Figure19
Notice: Columns show tones of first words, rows show tones of second words, and the other grids show the tone of a two-word phrase in which the tone in the column comes first and the tone comes second.
Next step is to find out all the variants of each toneme and to discover the positions each variant will take.
Tone 55 has got 3 variants: tone 55, 44 and 24. Tone 55 can take both the first and second position in two-word phrases. But variants Tone 44 and 24 can only take the second position when the first tone is Tone55, 224, 34 and Tone 21 respectively.
Tone 224 has 4 variants: Tone 55, 44, 24 and 21. Tone 21 is the variant of Tone 224 when it is the tone of the first word. Variant Tone 55 appears in the second position when the first tone is Tone 52 and 5. Variant Tone 44 and 24 appear when the first tone is 55, 412 and 21 respectively. Except above situations, Tone 224 is still itself as the tone of the second word.
Tone 52 has 5 variants: Tone 52, 55, 21, 44 and 24. Tone 52 and 55 both can work as the initial tone of a phrase. Tone 52 appears before Tone 412 and 21, and tone 55 appear before the other 6 tones. When tone 52 works as the tone of the second word, it has four variants: tone 52, 21, 44 and 24. When it follows tone 55 and 5, it is changed into tone 21; when it follows tone 34, it is changed into tone 44; when the tone preceding it is tone21, it is changed into tone 24; and in other situations, it remains to be tone52.
Tone34 has 4 variants: tone34, 55, 21 and 52. As the initial tone, tone34 can be the forms of both tone34 and 21.
When it precedes tone 52, 34, 412 and 21, it remains to be tone 34. When it precedes other four tones, it is changed into tone 21. As the ending tone, it can be the forms of tone 34,55,21,52. It remains tone 34 after tone 224 and 412. It's changed into tone55 after tone 55 and 52; tone21 after tone 34 and 5; tone 52 after tone3.
Tone412 is a more variable tone with 8 variants: tone412, 21, 52, 22, 24, 45 and 41, but the positions of each variant are relatively stable. Tone 412 can take both the initial and ending positions in phrases, while tone44, 45 and 41 can only take the initial position and tone 21, 52 and 24 can only take the final position in two-word phrases.
Tone21 is a stable and influential tone, with only 2 variants: tone21 and 52. In the initial tone position, it's always tone21, no matter which tone is following it. In the final tone position, only when tone224 precedes it, it is changed into tone52. In other situations, it remains to be tone21. Tone5 has 3 variants: tone5, 4 and 3. When it functions as the initial tone, it can be both tone4 and 5. If the following tone is tone5 or 3, it remains tone5; otherwise, it is changed into tone4. When it works as the final tone, it remains to be tone5 except for the situations where the following tone is 55, 224 or 21.
Tone3 has got 5 variants: tone2, 3, 4 and 5. Only the variant tone2 can work as the initial tone in a two-word phrase. But in the final tone position, it can be the forms of tone 3, 4 and 5. When it's after tone 52, 412 and5, it is changed into tone5; when it's after tone224, 34 and 21, it remains to be tone3; and after tone55 and 3, it's changed into tone4.
From the above observations, there are some rules can be discovered:
a. The tone of most words will be changed when they form a two-word phrase with another word. b. Some tone sandhis are resulted by tone assimilation. For instance, tone224 and 34 are changed into tone55 when they are after tone55. Another example is tone412 is changed into tone45 when it's before tone 52.
c. Tone55 and tone5 are the most stable tones in Yixing dialect. In most situations, they remain themselves without changing.
The Distribution of [F] and [V] in Yixing Dialect
The co-existence of [f] and [v] in Yixing dialect is one of the facts that need to be studied in this phonological part. 
Summary
This paper mainly studies Yixing dialect from the perspective of phonetics and phonology. By comparative analysis, the sound system of Yixing dialect is derived. Some comments to the characterized phonetic facts in Yixing dialect are also made. We found that Yixing dialect shares the typical three-division plosives with other Wu dialects and also it has its own unique consonant and vowels, in terms of the place and manner of articulation. In phonology part, analysis of the 8 tones and tone sandhi in two-word phrases are included. Also, the possible distribution rule of [f] and [v] in Yixing dialect is given by looking at the tone environment of them. Our conclusion is that [f] and [v] in Yixing dialect are actually allotones of /f/, but they appear in different phonological environments and are almost in complementary distribution.
This study on Yixing dialect is based on former studies on other Wu dialects. We hope this study can benefit my own later more detailed study on Yixing dialect and if possible, can also make contributions to English learning for Yixing dialect speakers.
